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(54) 2-PHENYL-CARBAPENEM HAVING ACTIVITY AGAINST MRSA 
(57)Abstract: 

PURPOSE: To provide a new compound useful for 
treating bacterial infections by MRSA, MRNCS, etc., as 
carbapenem-based antibacterial agents. 
CONSTITUTION: The new compound is a compound 
represented by the formula (wherein: R is H or CH3; R2 
is (R)-CH3CH(OH)- or (R)-CH3CH(F)-; Ra1 is a halogen, 
-SCH3, -(C=0)H, or the like; Ra3 is a halogen, -S(O) 
2CH3, cyano, or the like; and M is a cation or ester 
group), such as (5R,6S)-2-(3-bromophenyl)-6-((1 R)- 
hydroxyethyl)-carbapen-2-em-3-carboxylic acid sodium 
salt. Such a compound represented by the formula is 
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prepared by treating bis-allylcarbapenem with 2-ethylhexanoic acid, triphenylphosphine, 
triphenylphosphine-palladium and/or sodium 2-ethylhexanoate. 
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RttHXttCHs T&D, R 2 tt (R) -CH 
3 CH (OP) Xtt (R) -CH3 CH (F) -T 

30 fc»56^ftEa«HSi?»t)> Mtt$afc&*pjfg&*;i, 
#*^;P«lS*-e»D. R«»ttl, -SMe, SO2 M 
e, XUBrt*5) <0{fr&4&. 

>i?)W 2-i-7?)V*?M 7lUk 2-^0D7U 
;k ^>$>;k 2, 2, MJ* 

7x-J^>UM 2- (HJ^Wl^'J/M JWk 7 
x^vJk p-* N*v^>v;k 7-fehn;k o-r. 
hn^>i;;k 4-tfU^;V^?;k fttft-^W* 

u;k t-^h*x^7x-;ps/U;k HJ^^vU 
;k MJx3Mi^>u;k t -7^i^*?ji^UJk o 

^>^M-*^#;i^x;k t - 
^;p**^*;p#xjK 2, 2, 2-h'j^nnxf 
v#;i/#-;k &tf 7 u Jkt* v'rt^sfc:;^ & 

[IMHtl 2] R 2 # (R) -CH3 CH (OP) - 
50 T»SW*ffl9S5«CD{t'&«r. 
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*89i©2-7xXJU#;W\ , ^*.Mi. i^-ftfe. ?X 

10 «£© <t 5 fcjEinffliSE©!* W to frTTttfc V>. 
fKfcJI*©**-lE-nS©iStttfiHtt, 
Httft&«. (•fc**J/U>IHMIfi7PWWS t a 
phylococcus aureus (MRS A). 
*?v"J >Iftt«ft7F£l*»S taphylococ 
cusepldermldis (MRSE) , Rtf*? 
fV>W&37y9— Htt^FWHS taphyl 
ococc 1 (MRCNS) Ktfl/rr**. t£#t> 

5&«iK# (MRSA/MRCNS) »C*fLT#3!lft8 

S^fcJtl/Ttt. MRSA/MRCNSWWfflffi 

[0 0 0 5] SSfclE*. 0!*.tf75yjWWttflI«| 
73/* <fc 0 ffigfcg&S to* 7 »J -JWS»Tft 
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Rtf»4. 2 6 0, 6 2 7^-fclB«i$nT*3 0, 
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[0 0 0 6] 
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, H H R A~OP 
*\. 

-H 




COOM 



(St«t>. RIJHXttCH) -C&9. R 2 tt (R) -CH 
3 CH (OP) -, Xtt (R) -CHi CH (F) -T 

R'Mil, -SMe, SOi M 
[0 0 14] I *©e^-^^«ft7xn;Wfc**©tt 



5Sf,©{fc£4*>£. #*#*U^«fi«-Hft«T*5*C 
Iff #»t«. cn&CSti, *M^ACD2-7i=)H 

gE©«t^ic-ene«v Any>/ADy>ft§«, ad 
[0015] /\Dy>/ADy>ft^tiiit JtJMi*e 

*K3ti*ttlHfc.fcD*J*T*. Mm>f*CfflV)«« 

20 B#l2-7x:2;m&*£#3. fK){fij:t-JW 
SIB, SUM 10X8 (a) ftic;snTV>«J:3C. 9 

t>-K>0*<ttH»JESnT»r»*. ggffSB, 1, 
3, 5-h»J3-H^>«>«!>4jjfc*Ba-r«. «rte. 
Si ~V I ©Jttfc©&»©3' &tf4' -AD7i^ 
fl^fctt. fJjVI I~IX©*«W©3' ( 5' -tfX 

[0016] ADy>/^3j5(t^»tt< i\ufy/ts)V 

30 5;W&lXAny>/-h"J^&^*. *K«»|2©SflIlC 
<fc9£j$Lf§£. AnyVADy^ftfcSirl 
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tE«anTv>*j:5K. a«&Any>&y«a^b 

»T?*«. §US£08 2 ©Xg (a) ~ (b) B3. 5-5? 
©18 (a) tt. 3, 5-$>3-FOX7*7 s fcK© 

- (C=0) H, RtfchUA' -CNSfC*fT 
3fl&K#gftStbTa£:3. H«50|2©X8 (g) 

8ttlftftlcJMFl,&ft* b 'J 7 «J y *Kfttf h U x?)l 
50 73>TK*LT*^>'A -CH=NOH€r4m-rS 
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[0 0 17] nay>/-i-t^t^tLX\t. Any 
>/ (SMeXti (S-O) MeXIJS (O) 2 Me) 

qcGmmizn. mmm. 6, s,ms-^\zm^n 
^5©ie (b) t^sn^iitc, mws./\uy>R 

S. *Jg«aj5C5Ig (a) 14. 3, 5-^D^7 
ro»HfcJ:D#*fcftj«l/#*. gffifll 8 ©18 

li. SMi^fZfififc^tCfcS. tti5e«jB£:l,T2 - 
(3' -An- 5' -^f^t7i-JM *;PA^ 

AD/ ( (S-O) MeXttS (O) 2 Me) 

Lft*bt, gX~XV©Any>/-Y* 

[0 0 18] -1*i7/<i**7tt&mt\sX\t, (SMe 
X«S (O) 2 Me) / (SMeXK (S-O) MeX 

as (o) 1 Me) ft&mtimvtztu immsmj-i 30 

s^ens. Bra©*u-*-MSSi«, mmsoi 
s (b) testis.*? ic 

(a) fit. 3. 5-EX-^^?-*-^n^>1f> 
©fertSMw-r*. ffi3MMl£l/t2- (3' . 5' - 

( (S-O) MeXttS (O) 2 Me) fcBflsSfl*. 
Lfc*bT, *X I X~XX I ©f^^/'f -tVit-SVl 
£ z tl & © Jirttl;: «k 0 £j£ Ufc. 

[0 0 19] -f ^^/^^fc^iUTtt. (SMeX 
(4 (S-O) MeXttS (O) 2 Me) / (#;k5JkX 

5(0X8 (a) ©3. B-y^n^g^yny-^fcSi 
JStfiJ 2 ©18 (a) ©l, 3, 5- MJ7nq&^>-tf> 50 
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©ftfcoicffl^s. -t©i(gft4i;5^>-tf>±©*;P5 

^B&2€:-£©&. £JS0I2©I8 (b) ~ (O ©ffl 
&lbt 2 -7x=;HHMI)J»«Wfct Hn 

ens. Bfa©i"j-v-jntsitt, £»w2©i8 

(d) tH«KUT, ±IB©#ttfl;t KB***?** 

n*^^?;m«S*SSl««f!|20X8 (g) trasict 
t, *;ks;uce&u*§5. ±e©±5K 

Qtmmz. (S-O) MeXBS (O) 2 MelcSft 
iI©<fc5CUT, gXVI~XVI I I©{fc£ 

[0 0 2 0] ±E©W6*ttlC*V»T, rtJk'V^A© 

*». g^6 2#a©^i»H*JBiii3n«st?, a 

fc#Jktf *- hS. *Xtt)V*Mr*s-*sK0WK7fr 
&^>^;k+*">#;ktf:^>k 7 , j;^*v'*;^-^ 
nfct>©©ffifcxtt-€-ns#»&. ffSLv^sstt. 

t -^^^^->'JJk o--VU'<.>V)V-**i' 

>^;k++->*^^xjk t -7?-)V***sii)W=. 
Jk 2, 2, 2-hU?nnx^;kt*^#>»ktfrJk 
R(^7'JJk++->*;k^r:jU-r»S. *Mt«SWt 

^©©ffiirxtt^n&^fefc, 
(c) \zm^n^>. 

[0 0 2 1] feS8©2-M^SJi(C±0. ^^tf© 
!($tt©fti»W¥«^. 6- (R) (1-tHa+v'if 
;W ©f^to0»'6- (R) a-y)V*nx?M £S 

y)),*u7)V*M\:&®omm£. *JWN'^^Ata»ft 
^^©©a^lfLtf+^aroS^&ffl ^sfB*«^« 
T^Jfi-TS. J. G. deVrles et 

al. , He terocyc les, 1985, 23, 
1915;BE 9 0 0 7 1 8 A (S a n d o z) , 
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R J tt6- (R) - (l-tl«D#->If 
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Ktt«&fr&*»H©<lrfrtlK SP5#gttT?> ±E©ft 

•&^©is^iiffiwi#tt, ^so -en *>©"*©&£, s 

£, «KtfXXx;WB!?SS:7R-r. jURtCggft, SBC 
ftiottOH^tt. JBttft. «g^k©^S3. «S, ft 

[0 0 2 5] ±B©«»±llF#*rttfc«tt, -COOM 
mmZtZ. Mtt, ^HJ^AXttrt'JtfA©,}:^^ 

<B, 7> i ExSA> Xtt7 < MMW7> ; &x<>ARg1':* 
>*r:tfA> HJx^jVhF^XtxtfA. 
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[0 0 2 6] *5SW©«rfi©*JPA^*Aft^»©llK 

&4, 3 0 9. 43 8#*5A9©6 lff~*5Al 2 
©5 lfffc»«fclB«StlTVJ*"b©*»#^Sn**J. 
*©B«rt«l4#J»fcJ: D*»Wfc^»*t>©t-r*. 
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a. *aw*#Tfjn*^snst)©v «w.«K/tn 

>*x;k Rtf* h+^fMk JKttyfcmMMM. 

4 7 9, 9 4 7f (*©E«rt£«#RBIC«fc 0*8911;: 
^ftftbffltT*) fcff«lfcE«SnTV»*"b©T* 

[0 0 2 7] **5l©«f«©*;P/t^*Aft^lW4, C 
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fffiST*^) ©«ffi£ t«. Cl©.fc5fc«fflM:/D..y* 

□ v ttztzMzm* ^ns^awxx^s^sjs 

BPS. BfaiciD, #^©»D©«0>©WSKfire-©tt 

£©J:3&*ft£UTH:. ft#WRtf»£«lin* 
«fc*tfTT©fc*Wa5EXtt«fc»fcJ;*» 

»**fta»*»f Bft*. WBWC^Atf. C©£3ttx 

y*. H*^>y;k 7U-;k ®&7'J-Jk 7U 
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•5. coiS&xx^l/aaawaawatbTB, "< 
>XtK'J;k p--hn^>-VJK 2-+75MM5 1 
;k 7'J;k 2-*nn7'JJk ^>j?;k 2, 2, 2 
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[ftffl] *««©«£•». a*©if?ARttBC. * i» 
bT*n*0ttBfcTB***«y9ABttaBfc»bT 

aa&*afttta»re*oT. b&a<oTthB3*Rtf 

BAtt. Mafl*©ttAia. *a©BBB. BB*, ft 

*.«. aaatfaftsa±©*afcaa©iia£aa-r 

*XttBjk-r*fc»fc, atffciawaat. BAB* 
B&aB©aa*BJfc**fc»fc*"<-;*©'Vf > ht 3 
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oa***. )»fc»*»*'b©ti/T. a*.tfa» wa 

XBB8) BJ:DBa«fcXB#Bn»le:ft*ba*. 
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B. 7>^+©*tt»St»»r, XOMtBlMMMi 
*fcBB1-*. *B&ttB. aSSiSe. BB. fcSfetttt JO 
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«aa©aanaaaicit> iooomgt. i. d. 
xstq. i. d. ©aa#<BB2ft«. 

[0 0 3 5] /MBffltbTtt, 5~25mg/#fikg 

si B2, 3, xtt4Ea4f*©*«ff*Hf>. aa 

B, lOmg/kg t. i. d. XBq. 1. d. t 

rsaawtaana. 

[0 0 3 6] I 5£©£x®{fc'&«tt. **;t-^*AXB 1 

- ti ;w/*r?7^*/» t b-aKaca eftfesaofc © 

^«*JWW^AIt ft Fd^TW— If 

(dhp) tbTft»©a»afcj:*«afcaattT* 
*. c©aaxB«aB, #jwt**AaB»©»a?e 

*«tt«cfca**afc4>&<. bfc*t 0 -cDHPHasii 
©aaaauaK t^b^s. z©j:3fcaattffi 

jgT&oT, *5S^©-«ST»Si#^.en-£>. DHP 

©aaaa^^/t^Attaatas-i-waffltt. a 
aottacaaatrr^s [1979^7^240 ica 
toiinitwmiRmm&i 9 1 0 2 6 1 6. 4n mm 

ftftmo, 0 0 7, 6 1 4^) ;ftt;i 9 8 2^8^9 

Btcaasnfcas 2 107174. 3^ aumtm 

0. 0 7 2, 0 1 4^) . 

[0 0 3 7] *an©a*a». DHPBa^asb^ 
^xaaaaaa. tmoftfwte&mmmizmwiz 
nT^-5«fc5&a«&DHPiHajwta^T5*>xB- 
acffl^a*. i/fcA^t, 5iabfcaaaa««i. ) 
**wt*A©DHP*aa»aftsaab. *br 
2. ) tBi^Baa. a*at>*aa*. Rummum 
*aa-r*8afc*t»T. *n6Baatc±D*aat 
a©*t>©tf*. a#-&fc-&aj£a«p© 1 jSfl^a : 
DHPaaaaaau^aaaa. »i : 0 
*b^DHPBaaa. 7- (L-2-75/-2-* 
;V3j?*->x^;k^*) -2- (2, 2-^^^;kv^D 
7 r n;^>*;k^*t>-5 H) - 2 - a^>BXI4*©# 

[0 0 3 8] 
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(8) 
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13 



14 



IS (a) 
[00 3 9] 

Mbi 2] 




II 




O 



o \ 

coo 



(5R, 6 S) -2- [3-^Dt7i^H -6- 
[ (1R) -7>JA'**5'**#=UW*J'X^M - 



COO 



10 * 2 -IA- 3 -*;P*>K7'JJKDIBK : 

4mL©p-*5'l/'>fcBH*Ufc±E0l8 (a) 
©-f 'J H^h> (6 5 Omg) , atfk Fn*/>©2 
fi©«MMl6li©ig*£. asR*T13 0rT3NfMlD^ 



(3S. 4R) -1- [ [ (7'J^^+-» #;M*X >TT, ^KSfStX^ : 'v*^© 1 : 3g£i£Tj§l8 
M (h'J7xx;V*X*7^U5 ; » -3- UT. 3 0 0mgOBfao*^A^*A**flttiUT 

[ (1R) -1- (7»A'**i'ilMkzn'**i') X »&. 

-4- [ [ [ (3-ynt) 7iz;w #;i-#x [0 0 4 3] is (O 

M 7H^^y-2—t>0m&: 20 [0 0 4 4] 



[0 0 4 0] £<Dif<)=.*-)mm (8mL) £» g£ 
f> T 0 -C T? 5 m L © x h 5 h (* □ 7 5 > KJg«! L & 1 . 

4g (2mM) © (3S, 4R) -1- [ [ (.7V)l* 30 (5R, 6 S) -2 - [3-7o*7x-M -6- 



-3- [ (1R) -1- (T'JJM'+J'rt^Jj* A- 3 h'J^AWSifi: OtTCNj *T 

x.M-*-» X^JH -4- [ (1R) -2' - [ (E S'^*©5mL©CHi C la : X— xMI/© 1 : 1® 

IDVK-M *=f-M 7V?i?>-2-t (b) OlfX-TU jkbJUt"<*A 

>©Jg«fcSrFbfc. 15#&, 10mL©ffiWiHk7 (2 2 5mg, 0. 4 7 2 7mM) ©|ft#}gi£i;:, 2- 

>^X^ASf»4»JnU 2 5mL©B£&X^-e*&!fc (7 5(tL, 0. 4 7 2mM) . MJ 

U 3 X 1 OmLtDmftMlti-bVV&femTViWL 7i=WX7^> (3 3mg, 0. 1 3 5mM) . h 

fc. **««Tdf*J">A±*CR*«. *«t**»ll*> U7i^*X7^>;t7^7A (8 4mg, 0. 0 7 

*>Sf?£LTSS8ift (ftfi) ££j£U cn*l*gx?- 5mM) . Stf2 -x?Jl^\*-tf->K:f- h »J 7A (7 8 
A*-tf>©2 : 3jgS&£^T->U2>y;i'±-e£ 40 mg, 0. 4 7 2mM) Sd^Jgbfc. 5#&. «K 

□Yh^77/-5aabT> 7 2 0mgc3rio-fijH ^ttswsissnfc, s e. ic 2 

^h>£^U-A#W£^&#£LTf#fc. 1 0mL©X-x^Tl&«?Lfc. S6*MHk 

[0 04 1] IS (b) £7\*j>hLfc„ Bft*2mLOSSlfJ|/TSill/ 

[0 042] fc„ *0>1&&*£V1t®fr*2m-L<»mz.®mh. 2xl 

Mfc 13] 0 0 0/x©M^>J*yj^k-h±tjgfflb. 



A (2 64mg, 1 ImM) $, 2 0mL©i*rh7 
t FU7 7>\Z®mVtzl, 3 -S>7*0^>-t>> 
(2. 36g, lOmM) ©^iSKSsJul/fc. ~8 « L 
©1, 2-y^Dtx^>€r^i8)l/fc. gjSffTg&T 

2^mam Bi/u£©&Jd*<iBft3n. -e©^** 
©o. sw&mtisxmvz. 



[ft 14] 




#;v#x;n (hU7i;Mx*7ZijT» 



[ (1R) + -*;WN'^>-2-X 



xh«jjwRtf*©i : 4m&m-v®mbti. u. v. s 

tt®«*S#m0. 1 0mL©4 : 1 CHi CN : * 
m-£WLttb\Z®.ftL1t. W\#&misWK), 2X4mL 



50 Tifc#U ~2mL(CfflfiiLr, ftte£jftU 104m 
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15 

[0 04 5] 
IS (a) 
C0 0 4 6] 
[ftl5] 



Br 

0-. 




Br 

3, 5-^D^>y;P7;W3— ;pop»: i. h 

g (3 0mM) CO^^&fe^hU^AS:, a*"TC0 : 

O 



Br 

3, 5-^n^>X7;UxbH©WS5: 1. 344 
g (5 6mM) <DVi/*v<?A$\ 15. 7 g (5 0m 
M) Ol, 3, 5-huyn^>-tf>(D*«fcailip 

ajS^-COt:^ 7. 5mL (0. 1M) ON, N-v 

0 0mLO8iXWWI:t0» 6X 5 OmLG)ffl»ii[ 

h 2 ch c*«H/T, ->u*y;v±K«*&. «ft* 

iSJStUT, ft* 4 5%<2mM<D&*^£afiH#£bT 

[0 04 7] Xg (b) 
[0 04 8] 

Mfcie] 



i0 



*"CT> 5 0raL0)^^;->lH:S»L/i:Ii (a) rt>6 

#*>ns3, 5-yyo^>X7;irtF (7. 92 

g ; 30mM) OMMCIMrlcMOlsfc. 3 0#ffi# 
«> 1 5 OmLOBBx^U-CftRU 5 

x 5 o m i omimfci- h u * A»an?ft» u «*m 
cn*«^jt©cHi cii \ztsmi>x. 

y;V±fc«-tt&. EtOAc : 2Jg-&$ 

TjS«LT, 7. 2gO»faoT*3-;l/*aflH#t 

[0 049] 
[0 0 5 0] 
[ft 17] 



(c) 



Br 




o. 



I 

H,OSi4 
I 



20 



30 



Br 

(3, S-yyn^OSW) t-'ff-frVtWsV 
;H— r;W©WSI: HJXWU7S> (3. 2 2mL ; 
2 3mM) , ffifct-t/^n^TJl^'JJV (3. 4 6 
g ; 2 3mM) , RtfO. 5mL©N, N-S?.*^* 
Jhk75F£\ 5 0mLOi*Ift^f 1^>>P0I8 

(b) *6»6n«3. 5-^^nt^>-^7JW- 
;i/ (3. 05g; 11. 4 6mM) QfiifffilZSUlDU 
&. H©SjSJg^ffiSS*fT-*S»l/, 7 5mL© 
■Mx^TfltHUfc. 3 X 2 5 m 1 ©fflfiffifl:^ b U 

fc. mmm3kbrm&±f$.®iR&MtLT±c, 

SrHSL-T, 12 0SAlmmfflM®2. 7g©E>r 

[0 0 5 1] X8 (d) 
[00 5 2] 
[ftl 8] 

Br 




(3S. 4R) -1- [ [ (7'j;U*+-» t>)\,#- 

M (hij7irwx*7njf» *?;W -3- 
[ (ir) -l - (7U;v**->*^*-;u**-» x 

WW -4 - [ [ [ (3- (t-^^fJk>'J 

;W t=f->^fW -5-ynt7i=JH #;M*x 
IS (c) fr6ft6nfc3''JA'X-?jl'ftJBtvc. g* 



[0 0 5 3] 1M (e) 
[0 0 5 4] 
[ftl 9] 



50 
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(10) 

17 




(3S, 4R) -1- [ [ (7'J;U***» 10 
M (h'j7x=^^^7=.U^» *3-)V\ -3- 

[ (ir) -l - (7'j;^*->*;u^r:j^+-» x 

?)V] -4- [ [ [ <3-tFn*5o<?JW -5-7 

*>V>Vm. : ^^/-;HCiS»Ufcl 8mL©*ft2 5<: 
BSK®K*. IS (d) *»5ft6ttfcl. 2g (1. 4 
raM) 0»«^»JJWX— ?;HC*lPb, £Bfcmft£0 
"CTl. SRHfltftUfc. 3 OmLCffill^flW! 
tt. KJS®^a?S3x 1 5mL©l OXffMH-h'J9 

n«. ^j«i:bT2 : i mmx?n> *\*it->m6m* 

ffl^T-^'JAy^TttSU 8 8 Omg©JJrS©7A' 

COO 5 5] XS (f) 
[0 0 5 6] 
Mfc2 0] 




(5R, 6S) -2- [S-tHn+^^-B-^ 
nt7i-A] - 6- [ (1R) -i-7'J;u**->* 
jptfxjut+S'X^M 2 -ia- 3 - 

. *;VjK>&7 iJ^oM : §fe&S0J 1 ©XS (b) CE« 
OfttKfcT. #§W£fcl©lS (e) ©-f'JHyh>- 

[0 0 5 7] IS (g) 
[0 0 5 8] 

Mb 2 i] 



o 

II 




ftBS¥5-2 2 2 04 3 

18 

(5R, 6S) - 2- [3-7^xt F-5-^D^7 
i3] -6- [ (1R) -l-7V)M-*i/1])l>#- 
Jl>**i/X.9-M -*;WV«>-2-XA-3-*JM* 
>K7'j;P©iB«:fg35l1'T^fiT?8. 5mL©*gfc* 
fl/^l:S«l&3 5 0mg (0. 7 16mM) ©IS 

(f) *>&»&nfc*;w/*«*A7;p3-^©**e. 

5 5mgCD»*3A»ffl, Rtfl2 6mg (1. 0 7 
4mM) ©N-*?/l^JP*U>N-:fr*^FS*liDL 
it. 5#S#ft. 2 5mg (0. 07 16mM)©rh 
5 - n - 7d bfJV7 J't- 1 ) A^JWPx*- h £3sJa 
L, SSfcl 0#W{g#l.fc. JSC. C*l*2 5g©v' 

'j*y;u**auT«iu 5 x 1 omL©»8iw 

"PftMH/fc. tttt*iHrrX&a«U 2 9 5mg©??r 

[0 0 5 9] IS (h) 
[0 0 6 0] 
[flS2 2] 




COO'Na* 



(5R, 6S) -2- [3-7;i/xt H-5-^D^7 

ix;W -6- [ (1R) - 
#;wvs>- 2 3 h 'J ^A©P 

fi : SlJEfll 1 ©IS (c) ©^SiCftoT. *^JSC?© 
IS (g) ©*;PA*^A*ffl^T, £©-*-MJ?Aig 

[0 0 6 1] sunns 
IS (a) 
[0 0 6 2] 
Mb2 3] 

I 

N°2 

I 

3, 5 -^3-HxhD^>-tf^©Hfi : 1 3. 8g 
(0. 2M) ©H#MflMW-MJ*A«, 0t:Tfc#i8 
*KC**lcmil/&. £Ufctt»Ba**0t:Tl 0 
^Wft^L/fc. 1 7 5mL©*Rtt«f»©6 8. 2 8 g 
(0. 17 5M) ©«$*2, 6-v3-H-4-Xh 
D7X 'J >©««&£, 2 6*HUJlCffoT, 0"CT±E 
©B#*tett»Uft#S^U*^WllL&. #Cfc. £© 
B£8c£3 0#lffl£#U &V>-C2 5#fflK:SoT. 4 
2 0mL©«S*X*V-;i4>©4 g©KflsSJ-Si©»b 
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19 

u ss^Mgso* ±TSi*bfc. mm&mikbT, 6 

2g©3, 5->73-H^I>D^>1f>S:^e@#:i: 

[0 0 6 3] IS (b) 
[0 0 6 4] 
[ft2 4] 

I 



3, 5->*3-K7x'J>©SHf!: 9 00mL©as#X 
^y-;K'»»Ufc6 1. 5g (0. 164M)©IS 
(a) ^6>^6n&3, 5 -5?3-b'- bd^>-t?>, 
&tfl 1 1. lg(0. 4 9 24M) ®mtf&— XX© 

sss+ti. sum it^im^ufc. ®mo 

a*U-> : mitt^Uy : mmx?)V<D8 : 1 : 1H£ 

&. ffiM©7X'J>£3 5 g©««»flH#fcLT» 
&. 

[0 0 6 5] IS (c) 
[0 0 6 6] 
[ft 2 5] 

I 

^~ N a PF 4 
I 

3, 5-> > 3-H7xr.;Pv>7\/r.<>A's+-y-7;^n 
!|>X7x-hroiS!» : 3. 8g (5 5mM) ©ffiffiK^ 
MJ7A£. 3 7. SmLOftft&ttKCfMrfcttlDl, 
fc. C(D«^5U-t. Ot^Cl OftmzR-oT. 1 
3 7. 5mL(D)i<»it , f 1 CDl 7. 25g (5 0mM) © 
IS (b) *»5#6n&3. 5->>3-K7- I J>©!K 
i§i££gsjDL;fc. 0"CC3 0#ffi#«. 2 5 0mLiD* 
fc**Ufcl8. 4g (0. 1M) 0^*-9-7JP*0 IJ 

fc. 3 0#|8j«RU<IJl#«. 0#£i8bJ&t>. X-xJP 

Rtf**/-jM04 : 1 sparest®, ^^-CX-xJP 

T2~3 0Jft»L/fc. H#££23£jgbT, 2 2. 8 5 

[0 0 6 7] IS (d) 
[0 0 6 8] 



20 



10 



20 



[ft2 6] 



'0- 



1. 3. 5-hU3-H^>-e>©HSl: 4 0mLC07 
±h>\Z®MV1t7. 5g (5 0mM) ©37ft*HJ 
>?A©j8i«£. 0tT17 5mL(D7th>'t 1 ffl. IS 
(c) frSaStttyTV^A* (12. 5 g ; 2 5 

mM) <D®wmmm\z®*\zmm\s?!:. $25 

9. 0 5g©l, 3, 5-MJ3-F-'0 , tf>£*MBfl 



[0 0 6 9] 
[0 0 7 0] 
[ft2 7] 



(e) 




OS, 4R) - l- [ [ (7'j;m-*-» #»#x 

JM (h'J7i=WX*5r'Jf» j»«H -3- 
[ (1R) -1- (TUW+fA^JI/t+v-) X 
JO -4- [ [ [ (3, 5-^3-H) 7xX;W * 

;PjJ?XJW 7tr^>- 2 -^>©IHS : n- 

T^JHJ^A (2. 5M; 2mL ; 5mM) £. 2# 
WCS-oT* 1 2mLC|*I- T)VlZ®mVltl, 
3, 5-hU3-H^>-e> (1. 3 6 8 g;3mM) 

omwmmzffiTvtz. Rfomsttiz, -78W15 

*HI#l/&. 2 4mL©iE*7 i h7tHD77>' 

frS»tfcl4 4mg (6mM) ©V^*>"7A. Ktf 
5 2 3 /zL (6mM) ©1, 2 -3?7*n^X^>*>6*f 
fclCS9&bfc£ftTif*->?A©ig&£, 5»il:l^) 
4t7 Tfc^CSiQLfc. ££fc!K}S$:£, -78tT15 
». Rtf0*CT3 0#Jg#L£. ±UfcJgjB«*. 3, 
5-5?3-H7xX;l/Vjf*5/<7A7*n5H©0. 0 8 
3 3^;i/^tLTfflVifc. 

[0071] z.o>®m&, ^js«»ji©is (a) \zmm 

2tlT\,*Z<DtWimz, 7 0 4mg (ImM) ©^X 
Xf-JUTMaUT, 4 3 Omgrolico-f 'J F-!rb>£: 

[0 0 7 2] IS (f) 
[0 0 7 3] 
50 [ft2 8] 
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(12) 



5-222043 




COC^ 

(5R, 6S) -2- [ (3. 5-^3-H) 7i = 

)i] -6- [ir- (7'j;v^+'» 

-*;Pn^>-2-XA-3-*J^>K7'J 

;KOW»: -©rt^A^A*, SUfi^ioisg (b) 

<r>^m*m^T, *nmmoj:m (e) ©-ry p*-h> 

[0 0 74] Xg (g) 
[0 0 7 5] 
[ft2 9] 




COO'Na* 

(5R, 6S) - 2- [ (3, 5-5^3-H) 7 x- 
M -6- [lR-l-tHn+->XfJH 
y- 2 3 h U ^CDMtt : *i& 

WlOIi (c) ©¥££fflV>T, **JSfll©Xg 

( f ) © tx - 7 y )i®.mti3)v/^*2>is> zzojrh 
y*A£&s8§it£. 

[0 0 7 6] glEKM4 
XS (a) 
[0 0 7 7] 
[ft3 0] 



I 0 



3, 5 -•;a-H^>X7Jl'Tb F©SUt : - 7 8"C 
T, 7 2mL©X-xJl4 I ©l, 3, 5-hya-h*^ 
>if> (7. 5 g, 16. 4mM) ©X5'J-fc, n- 
~J=f-iM s 5- i Jk (7. 2mL ; 1 8mM) ^Jntfc. 
15»im 2. 8mL (3 6mM) ©N, N-S?;* 

&. lOOmLOifllfmm KJ£)B£8c£3 
X5 0mL©fiSfPfifb±hy>A»«KT«5j*U *R*M 
gS04 ±T&*U&. jS«tS»SUTJS»*ja<»gS 

£u. ^n&^y^y^-e^a^h^^^^-fflst 

(g/Jvl©CH 2 Cl 2 \ZW&\sX, 1:9 E t OA 
c : ^*V>T®mb7t) , 1. 3 g©BlflI©$S7K®j£ 
^y-AftHfcfcbTftfc. 

[0 0 7 8] IS (b) ~ (h) 

[0 0 7 9] 



10 



30 



40 



22 



[ft 3 1] 




CHO 



COO'Na* 



(5R. 6S) -2- [3 -7^ft H- 5 -3-F7 
i^JH -6- [lR-l-tHD^X^W 

2 -xa- 3 -tu^ym-r h y >>A©3saa : 

*5&092©Xg (b) Rtf (c) ©^i£> HJ60!I3©I 
6(e) ©m ^LT&&K:*;860l2©X;ii (e) ~ 
(g) ©*8*fflHT. **SS^i©XS (a) ©3, 5 



[0080] &iM6 

IS (a) 
[00 8 1] 
[ft3 2] 

Br 





H 3 CS 

3, 5-^n^?-^7XV-Jl/&^3, 5- (fcTX- 
^Dt^>1f>©PS» : 4 0 0mL®fh 
7t PD75>*©5 g (0. 2 0 8M) (D-?{/*i/<7 
A. Rtf63g (0. 2M) ©1, 3, 5-h'J^Dt 

±¥©&»w8ft3n;t. 

[0 0 8 2] ^©*Sm£Dfc*g&£~l OtfcJiMJIU 
5?^^5?X;P7^ H (37. 6g;0. 4M) SfitT 
LT, £U Life. 5 0 0mL 
©IMX^mttRft. 5X20 0mLfflffi«t h 
y-?Affi«£TiSfc#U *«M§£ft*MgS04 ±Tffil* 

[0 0 8 3] ^<«tL,T^+it>«:ffl^Tv'y 

*y;w±-e«f«u, imm-e-i 1 o"c^©3, 5- 

P^n=E^-t7—V-)V5 0%t. lmm-ei 3 0~5 

mM&<D3, 5- (trx-*3Mi^:*) yu^y^y 

[0 0 8 4] XS (b) ~ (c) 
[0 0 8 5] 
[ft3 3] 



50 
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(13) 
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O 

I! 




(5R, 6S) -2- [3-*^;i^:*-5-:/D*7 
irM -6- [lR-l-7UM+'>MfcW 20 
+yxf;W -*;i/A*^>-2-xA-3-*;i/*>8 
7UJWMM:*fcmo>IS (a) - (b) 0>^}££ 
fflUT, #*JB«<&xa (a) CD 3, 5->^D^t 

[0 0 8 6] Xg (d) 
[0 0 8 7] 
Wb3 4] 




2? 



(5R, 6S) -2- [3-^^;V^-5-^n^E7 
i^W -6 - [iR-i-tHo^>x^] 
JW>- 2-XA- 3 h U ^ACDaSfi : 

*«m©x8 (c) o^fe^ffl^x, *&mm<Dxm 

(c) 0*jWt^^A7UMXfM^, ZCM-MJ 

[0 0 8 8] §£6S0J6 50 
X@ (a) 
[0 0 8 9] 
Mt3 5] 



O 
II 




40 



(5R, 6S) -2- [3-^^;l/X;U7^n;l/-5- 
:/n*7xx;U -6- [lR-l-TUM+yM 50 



#§i¥5-2 2 2 043 
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^rj^+yxf;H -Ma^>-2-xa-3-A 

;U*>B7U^ (7 a-a) Rtf (5R, 6 S) -2- 

[3-^^;ux;p*-Ji/-5-^n^t7x-;W -6- 

[1R- 1-7U***^*;P*=JP**S/XWW - 

#;wt^>-2-xA-3-*;w#>tt7 , J;i' (7a- 
b) (Dffl®: or^tTS. 5mLC0«ft^^l/> 

*A>UI/7>f F (2 3 2mg, 0. 4 4mM) CD7U;i/ 
XXxJKD^ffiJC> 2. 8mLCD0. 5Mfi^K^"hU 
»>A**2fctXl 1 4mg (0. 6 6mM) tf>m-?DD 

bfc. 1 0mLCD5X?*BMt^hU^A&aS 

10U S&fclttMi#Lfc. 15mL(D»Kx 
^T!#RLT. 3X10mLOlB«ftth'JWI» 

ufco zns, muffin 

Itl : 1 IHUf* : ^+U->a-&*ftffl^T->U 
*y;P±T?»«Ufc, 3 9ragOXW> (7a- 
b) , Stfl3 0mg(OX**+'>H (7 a- a) £?S 

[0 0 9 0] X@ (b) 
[0 0 9 1] 



[ft 3 6] 




COCTNa* 



(5R, 6S) - 2- [3-^^X^7>fX;i/-5- 
^Dt7i-M - 6- [lR-l-tHD^>Xf 
;W -*Jl/A^>-2-XA-3-*>H/*>K^h , J^ 
A (7b-a) RZt (5R, 6 S) -2- [3-*?Ml/ 
XJV*xj|/-5-^nq&7xx;W -6- [ir-i- 
kHn*S/xf;W -MaX>-2-xa-3-M 
MJ*Z» (7b-b) OWK : %1K0I 1 <DXB 
(c) O^Jifctt^T. *^Jffi09OXe (a) <D#;W1 

&. 

[0 0 9 2] ^Jfi^7 
Xg (a) 
[0 0 9 3] 



-761- 



(14) 



25 



Mfc3 7] 





S(0)CH 3 



(5R, 6S) -2- [Z-^)V7,)Vy^<=.)V-Z- 
*?)V?*7jl-M -6- [1 R- 1 -7'J^+-> 

)b-t*isx?M -fi)irt'<>-2-xi*-3 

-M*>S7UJV (8a-a) Rtf(5R, 6S)- 
2- [3, 5- *?)VX)Vy J Xjl) 7iZ 

;u] - 6 - [1R-1-7U ji/^*->*;i/3Hnju^+-> 
x?;W -*;ua*^>-2-xa-3-*;^>KT>J 

;U (8a-b) omm: OW&m<PT. 5mL©i£{b 
^^l^XC^Lfc^^A^^A^X^^W H (19 5 
mg, 0. 4mM) ©iSJSC 2. 5mLCT)0. 5MJI 
KK:fMJ*Ai8?£B:tf 1 0 2mg (0. 5 9mM) <D 
n-jno 5S^E#I6 S^Jd t fc. 1 R» fs\m 

bfc. 1 OmLOSX^aER^-hU^ASSHOb. 3 
SfcllMMMtUb. 1 OmLOMxfjmWI. 
K&g£SK£ 3 X SmLV&nMifr)- b U tfAfc&Tifc 

UT3 : l#Kxg l ^:'\**>JBft**fflV»T5"J* 
y;V±"Cl»«U BOmgC^XM+J/H (8 a- 
a) Z%1t. t!$\Z. Ifll^CSIH/ftiexXi' 
y-J^««tT, 7 5mg©tfX-;>UM^5^ (8 
a-b) 

[0 0 94] 

[ft3 8] 



25 



ii 



#Bi¥5-2 2 2 04 3 



SCO) 2 CH 3 




o 

II 



10 




20 



JW/t**A 8a-c, fttfK*-*JW*>#;WVt* 
A 8 a - d £Hfco 

[0 0 9 5] XM (b) 

[0 0 9 6] 

[ft 3 9] 
HO 

H H 




COO~Na* 



30 



40 




CH, 



8b-c 



8b-d 



i i 
O 



50 



SCH 3 
1 

O 

(5R, 6S) - 2- [3-^)V7,)Vy^^)V-5- 
^^t7xz;W -6- [ (1R) -fcFn*i/X 

W (8b-a) t &V\Z*<D3^<Dmm& (8b- 
b) . (8b-c) , KXS (8b-d) (Dffim : &JBf! 
l(DXm (c) <Z)^8;£/8V>T, *SOS«©lS (a) 



-762— 



(15) 

27 

[0097] mmms 

XU (a) 
[0 0 9 8] 
Mt4 0] 




10 



I 



3, 5-V3-m-7-V-)UD®&:%mm3<»T. 
m (c) frt>n>Z>Wi®# : J7V-V2*& (9. lg ; 
18. 12mM) 0W9 0mL©7th>l:Si 
Lfc#U7AX3S)P*-t)->x-h (5. 8 1g;36. 
2 5mM) Oi»t!*ttldgAll/fc. £#Afrtt*ll»m 
Km *B?ttlK«Xg|l*£L 8a*5 0mL©ft 

0mL©«{t*5 1 l'>TSfc#Lfc. ^«We«MHtltt 

»»si»*u ~5. i goa»4<a«st*#&. 

[0 0 9 9] Ot?, ~5 0mL(7>H5f THFcfCOr 
©*-9->?-h»*#©»#a»«»C, 3. 3mLffll 

f-gsJDbfc. £j£?g£&£2. 5«FWjf#Ufc. 100 
mLOI-fW#Rft. £*l£*ft2*;mc IT* 

gSO< ±TBJ*L&. MK«tt£lsT&»£j*ttR£ 

(1 : 5 OBMtX^JW: U ~0. 0 1mm .?<? 

T2 1 0 , C<DiaffiO}fl?§?S5l®LT. 2. 4 5 gO0fS 
©£jiK$ft£ifii:LT#. Cfttt**fcHflSl<fc. 

[0 10 0] IS (b) 

[0 10 1] 

({b4 1] 
O 

^OCO 




40 



(5R, 6S) -2- [3-*5Ml^:t-5-3-K7 
xx;H -6- [ (1R) -l-7UM*i'*M- 

htti/x^iV] -ti)vno- 2 -xa- 3 

>K7'JJK0SJS:^JS«3©X8 (e) Rtf (f) © 
^jSSffl^T, ya~H-^*7XV-;W»6, £©# 



#BB¥5-2 2 2 04 3 

28 

[0 10 2] IS (c) 
[0 10 3] 
[fc4 2] 



HO 




(5R, 6S) - 2- [ (Z-*?)Vtt) -5-3- 
M7xx;i/] -6- [ (1R) + 

;W -#;w\M>-2-xA-3-#;w#>&:f-MJ7 

AOiiK: *6S0J1©IS (c) 0*tS*«V>T. 

JSfl©is (b) ©t'Jji/xxt-;w^, c©#;wt-* 

*A:J-MJ7A&£iBSJUi. 
[0 10 4] *JS0J9 
[0 10 5] 
Kt4 3] 



HO 




(5R ( 6S) -2 - [3-^^;^;W7-f -)V-5- 
3-H7i-JH - 6- [ (1R) -tHn+->if 
;W -*JW^>-2-XA-3-*;^>K^-h'J7 
A (10 -a) . Rtf*<D Z- *?)V7,)\>*-)Vm&.# 

(10 b) ©Hlt:S«i»0!l6©l8 (a) . StfSdfifll 
lfflli (c) ©^ifcSffl^T. §HJ6098©IS (b) 

©x;v7-<H^e^ ^new^Ji'A^A^-h'j^AS 

[0 10 6] ^ttx-^ 
[0 10 7] 
[<fc4 4] 



-763- 



(16) 



#Bll¥5-2 2 2 04 3 




* [0 108] 
»1] 



coo- 



[0 10 9] 



( 1 695; CHO} 
1*2] 



30 







I 






IMJZF 1 ! CC=0) 






B- yllu 






F 


1780 


1740 


1720 


CI 


1785 


1745 


1 720 


Br 


1780 


1740 


1720 


I 


1 780 


1740 


1720 


-CH 2 OH 


1780 


1745 


1720 






-3500(OH>] 




-CHO 


1780 


1745 


1720 



—764- 



(17) 



#BI¥5-2 2 2 0 4 3 



31 



32 



4. 22-4. 37 
ddd; J=3, 9 
£9tfz 



H 2 . - Ho- 



3. 38-3. 47 7-7. 38 

dd; J=3<58. 5 Hz AROMATIC H s 



CI 4.22-4.37 3.38-3.47 

ddd; J=3, 8. 5 dd: J=3&8Hz 
£9 Hz 

Br 4, 22-4. 36 3. 38-3. 46 

ddd; Jc=3, 9 dd; J=3S6. 5 Hz 
&9. 5 Hz 

I 4, 22-4. 35 3. 38-3. 46 

ddd;Jr3,9 dd; J=3&8Hz 
6.8 Hz 

CH 2 OH 4. 23-4. 35 3. 38-3. 46 

ddd; J=3, 9 dd; J=3£8. 5 Hz 
£9 Hz 



CHO 



4. 21-4. 33 3. 35-3. 47 
ddd; J=3, 8 dd; J=3fii8. 5 Hz 
&9Hz 



7. 2-7. 36 
AROMATIC H a 

7. 16-7. 5 
AROMATIC H s 

7. 03-7. 7 
AROMATIC H S 

7. 23-7. 40 
AROMATIC H s 

1. 4-7. 4 

AROMATIC H s 
9. 93(CTO) 



[0 110] 
Ht4 5] 




COCTNa* 



Co 1 1 1] 

»3] 



—765— 



(18) 



5-222043 



33 



34 



UV(nrrt) 



fl 1 
F 

CI 
Br 



rrax 



-ext 



300 7356 



300 6815 



300 7738 



302 7814 



CH 2 OH 300 9230 



CHO 



300 7752 




coo- 



NMR( D 2 Q) 

3. 38-3. 46 

H6; dd; J=3&6Hz 

6. 94-7. 33 AROMATIC H S 

3. 42-3. 50 

H6; dd; J=3&6Hz 

7. 17-7. 35 AROMATIC H S 

3. 43-3. 50 

H6; dd; J=3&6Hz 

7. 18-7. 52 AROMATIC H s 

3. 38-3. 46 

H6; dd; J=3&6Hz 

6. 97-7. 66 AROMATIC H" s. 

3. 45-3. 53 

H6; dd; J=3£6Hz 

7. 24-7. 38 AROMATIC H s 

3, 44-3, 51 

H6; dd; J=3&6Hz 

7. 44-7. 84 AROMATIC H s 

* [0 113] 
[«4] 



30 



* 



IRCcnF 1 )^) 



E a2 

F 

CI . 

Br 

I 

CH 2 0H 
CHO 



g- 779^ 
1780 
1785 
1785 
1780 
1780 
1780 



(1695 ;CH0) 



[0 114] 



1745 
1745 
1745 
1745 
1745 
1740 

► 

[£5] 



1720 
1725 
1720 
1720 
1725 
1720 



-766- 



(19) 



5-2 2 2 043 



35 



36 



hub 

Hi H £ 

4.21- 4.33 3.37-3.45 

ddd;J-3, 9 &9 . 5Hz dd:J=36*8.5Hz (AROMATIC H's) 

4.22- 4.34 3.38-3.46 7.2-7.52 
ddd;J-3, 9.5 &.9Hz dd :J:=3&.8Hz 

CH 2 OH 4.23-4.35 3.38-3.45 

ddd;J»3, 9 5.9.5Hz dd;J=3&9.5Hz (AROMATIC H's) 
4.28-4.40 3.42-3.50 7.46-7.9 

dd;J=3&8.5Hz (AROMATIC H's) 



F 
Br 



6.98-7.41 



(AROMATIC H's) 
7.36 



CHO 



ddd;J=3, 8.5 
&9 . 5Hz 




[0 116] 
[*6] 



(10.03; CHO) 



COCTNa* 



UV(nm) 



Ra2 W %2± 
F -298 '6823 



a? 



EL 

NMR (D oO) 
3 . 4-3 . 48 (H6 ; dd ; J=3S*6Hz ) 
7-7.36 (AROMATIC PROTONS) 



CI -303 6195 3.38-3.46(H6;dd;J=3&6Hz) 

7.2-7.35 (AROMATIC PROTONS) 



Br -304 8378 3 . 42-3 . 50(H6 ; dd ; J=36.6Hz) 

7.18-7.5 (AROMATIC PROTONS) 

I -307 9767 3.44-3.52(H6;dd;J+36c6Hz) 

7. 06-7. 73 (AROMATIC PROTONS) 

CHO -336 10724 3 .4-3 .48(H6;dd ; J=3&6Hz) 

7. 3 8-7. 82 (AROMATIC PROTONS) 

[0 117] 
Wfc4 8] 



-767- 




coo- 



(20) 



* [0 118] 
«7] 



#BI¥5-2 2 2 04 3 



38 



[0 119] 



R a1 


R e3 


B- 77?^ 


# 88 




F 


F 


1785 


1745 


1725 


CI 


CI 


1 790 


1745 


1725 


Br 


Br 


1785 


1740 


1720 


I 


I 


1785 


1745 


1725 


Br 


CH 2 OH 


1780 


1745 


1720 


Br 


CHD 


1780 


1745 


1720 






(CHO; 


1 705) 








30 


«8] 





-768- 



[0 12 0] 
Mb4 9] 



F 

CI 

Br 



Br 



Br 



39 

F 

CI 

Br 



CH 3 OH 



CHO 



(21) 



mi 



5-2 2 2 04 3 



4. 24-4. 36 
ddd; J=3, 
8&9. 5 Hz 

4, 22-4. 36 
ddd; J=3, 
9&9 HZ 

4. 24-4. 38 
ddd; J=3. 8 
£8. 5 Hz 

4. 22-3. 36 
ddd; ^3,9 
9. 5 Hz 

4, 22-4, 36 
ddd; Jr3, 8 
&8. 5 Hz 

4. 2-4. 33 
ddd; J=3, 
8.5 &9 Hz 




3. 4-3. 48 
dd; J=3&8 
Hz 



Ha* 

6. 72-6. 91 
AROMATIC H s 



3. 4-3. 48 
dd; J=3£8. 5 
Hz 



7. 2(d; H 2 . &Ho. ; 
J=2H2) 

7. 31(t; 1^.; 
J=2Hz) 

3. 4-3. 48 7. 42(d; H 2 . S^. ; 

dd; J=3&8. 5 J=2Hz) 

Hz 7. 64(t;H4.; 

J=2Hz) 

3. 38-3. 46 7, 62(d; H 2 . «V ; 
dd; J=3&8Hz J=1 . 5 Hz) 

8. 02ft; ; 
J=1 . 5 Hz) 

3. 38-3. 46 7, 28, 7. 4, 7. 49 
dd; J=3<S8Hz AROMATIC H s 

1. 9(t; OH; 

J= ~6Hz) 

3. 35-3. 43 7. 69, 7. 73&7. 89 
dd; J=3&8Hz AROMATIC H 3 

9. 77, CHO 

[0 12 1] 
[*9] 



30 



COCTNa* 



-769- 



41 



(22) 
IX 



#Bi¥5-2 2 2 04 3 



42 



UV(nm) 



[0 12 2] 

Hb5 0] 



,81 



CI 



Br 



Br 



Br 



,o3 



rrax 



G oxt NMR(D 2 0) 



298 5528 



CI 303 5533 



Br 303 5255 



305 6892 



CH,OH 303 9777 



CHO 302 



7718 



3. 44-3. 50 . 
(H6; dd; J=3&6Hz) 

6. 87&6. 92 
AROMATIC H s 

3. 44-3. 50 
(H6; dd; J=3&6Hz) 

7. 24S.7. 33 
AROMATIC H s 

3. 42-3. 48 
(H6; dd; J=3&6Hz) 
7. 43S7. 63 
AROMATIC H 8 

3. 8-3. 86 
(H5; dd; J=3&6Hz) 
.8. 04&8. 42 
AROMATIC H S 

3. 44-3. 52 
(H6; dd; J=3&6Hz) 
7. 24&7. 42 
AROMATIC H 1 s 

4. 27 (CH 2 0) 
3. 46-3. 54 

(H6; dd; J=3&6Hz) 
7. 76&7. 82 
AROMATIC H" 3 
9. 78 £ CHO) 

[0 123] 
mi 0] 




coo- 



40 



Br 
Br 
Br 



SCH-: 



(S-»0)CH 3 
S(0) 2 CH 3 





*. *l 




1780 


1740 


1715 


1785 


1745 


1725 


1785 


1745 


1725 



—770— 



43 



[0 124] 



Br SCH 3 
Br (S-»0)CE 3 
Br S(0) 2 CH 3 



[0 12 5] 
Hfc5 1J 



4.26-4.38 

ddd;J=3; 

8 . 5&8 . 5Hz 

4.28-4.42 

ddd;J=3;9 

69Hz 

4.28-4.42 
ddd ; J=3,9 
&9.5Hz 




COO'Na* 



(23) 

* * m 1 1 ] 
XI 



#B!¥5-2 2 2 04 3 



3.42-3.5 
dd;J=3&8.5 

3.44-3.52 
dd;J=368.5 

3.44-3.52 
dd;J=3&8Hz 



[0 12 6] 
[SI 2] 



20 



44 



7.18;7.26;7.34 
AROMATIC PROTONS 
2.51<S;SCH 3 ) 
7.61;7.64;7.76 
AROMATIC PROTONS 
2.79<S;(S-*0)CH 3 ) 
7.78;7.88;8.04 
AROMATIC PROTONS 
3.08(S;S(0) 2 CH 3 ) 



& XII 



B al__ E aa_ 



UV(nm) 



-^BlflX £ ext- 



Br SCH 3 -304 8064 



Br (S-»0)CH 3 -306 8720 



Br S<0) 2 CH 3 -308 



[0 12 7] 

MtS5 2] 



8676 



3.38-3.46(H6;dd;J=35c6 
2.38(SCH3);7.12;7.2; 
7.3 (AROMATIC PROTONS) 

3 . 45-3 . 52 (H6 ; dd ; J=3k6Hz) 
2.82<(S-»0)CH 3 )7.54;7.66; 
7.74 (AROMATIC PROTONS) 

3 .48-3 . 55<H6 ;dd ; J=3&6Hz) 
3.22(S(0 2 )CH 3 ) 7.83;8.0 
(AROMATIC PROTONS) 



—771- 



1 




&• XIII 





pal 


R**., B- 


77?^ 


fk 88 ' 






SCH 3 


1780 


1740 1720 






(S-»0)CH 3 


1780 


1740 1725 






S(0) 2 CH 3 


1780 


1740 1725 






CH 2 OH 


1775 


1745 1725 






CHO 


1780 


1745 1725 










1705<CHO) 


9] 






»14] 








XIV 








HUE 








R a2 




a* 


H 2 »=B6i 


i 


SCH 3 


4.23-4.35 


3.4-3.48 


7.2.7.435J.54 




ddd;J=3,8.5&9 


dd:J«3& 


AROMATIC H's 








8.5Hz 


2.41.(SCH 3 JS) 


i 


<S->0>CH3 


4.25-4.39 


3.4-3.49 


7. 61, 7. 8, &7. 92 






ddd;J=3,8.5& 


dd:J=3& 


AROMATIC H's 






10Hz 


8.5Hz 


2.75((S-»0)CH 3 ;s) 


i 


S<0) 2 CH 3 


4.28-4.42 


3.44-3.52 


7.92,7.96«c8.22 




ddd;J=3,8.5& 


dd;J=3& 


AROMATIC H'8 






9Hz 


8.5Hz 


3.08(S(0) 2 CH 3 ;s) 


i 


CH 2 OH 


4.22-4.36 


3.38-3.46 


7.3S.7.6&7.69 




ddd; 3=3,8.56. 


dd;J=3& 


AROMATIC H'S 






9H2 


8.5Hz 




i 


CHO 


4. 2 8-4.40 


3.43-3.50 


7. 84,7.966.8. 18 






ddd;J=3,8&9Hz 


dd;J«3&8Hz AROMATIC H'e 



9.92<CH0;s) 

[0 130] 
Ms5 3] 



-772— 



4 



47 




COO"Na* 



(25) 



5-222043 



48 



* [0 13 1] 

[551 5] 



* 



— B*** Vax e ext - 

I SCH 3 303 7285 



3.44-3.52<H6;dd;J«3MH 
2.43(SCH 3 s>;7.23;7.48& 
7.53 (AROMATIC H's) 



I <S-*0)CH 3 307 9274 



3 . 48-3 . 56 <H6 ; dd ; J=3&6Hz > 
2.84((S-»0)CH 3 ;b)7.62,7.91& 
7.95 (AROMATIC H's) 



I S<0) 2 CH 3 307 



7186 3.5-3.56<H6;dd;J=3&6Hz) 
3.22((S) 2 CE 3 ;s) 7.88; 
8.06&8.2 (AROMATIC H's) 



[0 13 2] 
[ft5 4] 



CHO 



295 



7579 3.5-3.56<B6;dd;J=3&6Hz) 
3.22((S) 2 CH 3 ;s) 7.88; 
8.06&8.82 (AROMATIC H'S) 

[0 13 3] 
mi 6] 




40 



—773- 



(26) 



5-222043 



49 



SCH 3 CB2OH 



SCE3 



CHO 



(S-»0)CH 3 CH 2 OH 

(S-»0)CH 3 CHO 

S(0X 2 CH3 CH 2 OH 

S(0) 2 CH3 CHO 



50 



B- inii* 



[0 13 4] 



1780 
1780 
1780 
1785 
1780 
1785 

20 [£17] 



1745 

3500(OH) 
1745 

1705<CHO) 
1745 

3430<OH) 
1750 

1710(CHO) 
1745 

3520 (OH) 
1745 

1705 (CHO) 



1725 
1725 
1725 
1730 
1725 
1725 



—774— 



(27) #B!¥5-2 2 2 0 4 3 

51 52 
*• XVII 

mm 

SCH 3 CH 2 0H 4.22-4.36 3.38-3.48 7 . 1 , 7 . 26&7 . 16Hz 

ddd;J=3,8.5 dd:J=36*8.5Hz AROMATIC H's 

&9Hz 2.48(SCH 3 ;3> 

SCH 3 CHO 4.18-4.32 3.34-4.02 7 . 41 ,7 . 51&7 . 61 

ddd;J=3,8.5 dd;J=3&8.5Hz AROMATIC H's 

&9.5Hz 9.88<CH0;s) 

2.46(SCH 3 ;s) 

<S->0)Me CH 2 OH 4.25-4.39 3.42-3.5 7 . 5 , 7 . 57i7 . 62Hz 

ddd;J=3,8.5 dd;J=3&8.5Hz AROMATIC H's 

&9.5Hz 2.74<(S-»0)Me.s> 

<S-*0)Me CHO 4.30-4.43 3.45-3.56 7 . 99 , 8 . 02&8 . 5Hz 

ddd;J=3,9 dd;J=3&9Hz AROMATIC H's 

ilOHz 2.82(<S-»0)Me;s) 

10.06(CH0;s) 

S(0) 2 Me CH 2 OH 4.27-4.41 3.43-3.57 7 . 66 , 6 . 85&7 . 9Hz 

ddd;J=3,8.5 dd;J=36L8.5Hz AROMATIC H's 

9.5Hz 3.07<S(O) 2 Me;s) 

S(0) 2 Me CHO 4.32-4.45 3.45-3.56 8 . 16, 8 . 24&8 . 4Hz 

ddd;J=3,8.5 dd;J=3&8.5Hz AROMATIC H's 

6.9.5Hz 3.14<S(0) 2 Me;s) 

10.02<CHO) 



[0 13 5] 
Wb5 5] 



[0 13 63 
[3U 8] 



(28) #BB¥5-2 2 2 04 3 

53 54 

mil 

ITV(nm) 



SCH 3 CH 2 OH 303 9498 3 . 82-3 . 90(H6 ;dd ; J=3«Hz) 

2.83(SCH 3 ;s);7.46SJ.57 
(AROMATIC H's)4'.94(CH 2 0;s) 

SCH 3 CHO 293 7823 3 . 92-3 . 98(H6 ; dd ; J=3WHz) 

2.84(SCH 3 ;b)7.86,7.92& 
8. 01 (AROMATIC H 1 8)10 . 15 (CHO; s) 



(S-»0)CH 3 CH 2 OH 305 9675 



(S-»0)CH 3 CHO 306 7700 



S(0) 2 CH 3 CH 2 0H 305 7415 



3 . 78-3 . 88(H6 ;dd ; J=3&6Hz) 
3. 18((S-»0)CH 3 ; 8)7.82,7.91 
(AROMATIC H»s)5.0(CH 2 O;s) 

3 . 85-3 . 94(H6 ; dd ; J=3&6Hz)3 . 24 
( (S->0)CH 3 ; s )8 . 26 , 8 . 39 , 8 . 46 
(AROMATIC H's)10.3(CH0;s) 

3 . 85-3 . 93 (H6 ; dd ; J=3&5 . 5Hz) 
3.60(S(0) 2 CH 3 ;s)8.02,8.18 
(AROMATIC H's)5.08 (CH 2 0;s) 



S(0) 2 CH 3 CHO 309 7539 



[0 1 3 7] 
Ut5 6) 




3 . 9-3 . 97 (H6 ; dd ; j=36,6Hz ) 
3.65(S(0) 2 CH 3 ;s)8.55,8.7 
(AROMATIC E> 8)10. 34 (CHO; b) 
' [0 1 3 8] 
[*1 9] 



(29) 



5-2 2 2 04 3 



55 



56 



_J= XIX 

IRCcnP 1 ) 
(C =P) 



pa l . R &a 



R-: 57?*n 



1780 
1785 
1780 
1790 
1785 



[0 13 9] 



SCH 3 
SCH 3 



SCH 3 SCH 3 

SCH 3 S-*OCH 3 
(S-»0)CH 3 S-*0CH 3 
(S-*0)CH 3 S(0> 2 CE 3 
S(0) 2 CH3 S(0) 2 CH 3 

* * CS2 0] 

ram 

4.24-4.38 3.4-3.48 

ddd;J=3.9 dd:J=3& 

&10Hz 9 Hz 

(S-*0)CH 3 4.26-4.38 3.42-3.48 

ddd;J=3, dd:J=3i 

9&9Hz 9Hz 



1745 
1745 
1745 
1750 
1750 



1725 
1725 
1725 
1725 
1725 



gal 
SCH 3 



(S-»0)CH 3 S(0) 2 CH 3 4.28-4.42 3.43-3.51 

ddd;J=3,9 dd;J=3& 

&10Hz 9Hz 

(S-*0)CH 3 S(0) 2 CH 3 4.3-4.44 3.46-3.53 

ddd;J=3,9 dd;J=3& 

4.10Hz 9Hz 

S(0) 2 CH 3 S(0) 2 CH 3 4.3Z-4.46 3.48-3.58 

ddd;J=3, dd;J«3& 

8.56,10Hz 8.5Hz 



[0 140] 
Mt5 7] 



40 



[0 14 1] 
[*2 1] 



H 2 ir2fci 
7.0&7.08, 
AROMATIC H'8 
2.47.(SCH 3 ;s) 
7.366.7.48, 
AROMATIC H's 
2.54 (SCH 3 ;s) 
2.76(<S-»0>CH 3 ;s) 
7 . 836J . 85 
AROMATIC H's 
2.80&2.82 
(<S-»0)CH 3 ;s) 
7.99.8.08&8.12 
AROMATIC H'S 
2.82<(S-»0)CH 3 ;s> 
3.12(S(0) 2 CH 3 ;s) 
.8.22&8.44 
AROMATIC H'S 
3.14-3.54 
(S(0) 2 CH 3 ;s) 




—777- 



57 



(30) 

_A XXI 



®IH¥5-2 2 2 04 3 



5« 



UV(n a) 



SCH 3 



SCH 3 



303 5112 



SCH-: 



<S-»0)CH 3 305 6341 



(S-»0)CH 3 (S-»0)CH 3 310 8669 



<S-»0)CH 3 S(0) 2 CH 3 310 9027 



S(0) 2 CH 3 S(0) 2 CH 3 312 6788 



TlB&L&iStt©c:©»«C:3V>Ttt. R. Gu t h i 
konda, et a 1 . , J. Med. Chem. , 
3 0, 8 7 1 (1 9 8 7) £#flBStlfc^. 

[0 14 2] 

Mfc5 8] 



40 



J*MR(P Z fll. 



3.72-3.78 
(H6;dd;J=3&6Hz) 
7.2817.38 
(AROMATIC H's) 
2.72<SCH 3 ;s) 
3.80-3.87 
(H6;dd;J=3&6Hz) 
7.69,7.75&7.8 
(AROMATIC H's) 
2.84(SCE 3 ;s) 
3.18((S-»0)CH 3 ;s) 
3.84-3.90 
(H6;dd;J=3&6Hz) 
8.12&8.24 
(AROMATIC H'S) 
3.22((S-»0)CH 3 ;s) 
3.86-3.93 
(H6;dd;J=36c6Hz) 
8. 28,8.4^8. 45 
(AROMATIC H's) 
3.23((S-»0)CH 3 ;s) 
3.61(S(0) 2 CH 3 ;s) 
3.82-3.90 
(H6;dd;J=3&5.5Hz) 
8.51&8.64 
(AROMATIC H's) 
3.59(S'(0) 2 CH 3 ;s) 
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(31) #M¥5- 2 2 2 0 4 3 

59 60 







ft TTTI 










R b1 


R 82 


R a3 


MRS J 


I 


H . 


H 


21 


H 


I 


H 


1.8 


I 


H 


I 


88 


Br 


H 


CH 2 OH 


8. 7 


Br 


H 


HC=0 


21 9 


H 


H 


CH 2 OH 


0. 9 


H 


H 


HC=0 • 


3. 3' 


H 


HC=0 


H 


2 


I 


H 


SNfe 


60 


I 


H 




63 


I 


H 


S Ms 

//\\ 

o o 


63 



SMe H Shfe 28 

SMs H (S-O)Ma 6. 1 

(S-COMs H (S-O)Ma 1.2 

(S-*0)Me H Ste 3.7 

O O 

SMs H S.Ms 12 

o o ° u 

S>fe H CH 2 OH 3. 2 

Stfe H HC=0 61 



(si) int. ci. 5 mwm^ ff ftmwm f i mm^mm 

C 0 7 F 7/18 A 8018-4H 



//(A6 1K 31/40 

31:195) 8413-4C 
(A 6 1 K 31/695 
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31:195) 



8413-4 C 



08820, Xt^VX • 
- -289 



